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Abstract Mindfulness-based approaches have been applied
and proved efficient in reducing symptoms related to several
health problems. To our knowledge, the Mindfulness-Based
Program for Infertility (MBPI) was the first mindfulness pro-
gram developed specifically to target women facing infertility.
This psychological intervention program was previously
shown to be effective in reducing depressive symptoms in
women facing infertility, but the underlying mechanisms were
not clarified. The current study aimed to test whether the de-
crease of depressive symptoms could be explained by the
increase of self-efficacy following the MBPI. The MBPI in-
cluded 10 weekly sessions, in a group format, with the dura-
tion of about 2 h each and was applied to five groups (10 to 15
participants in each group). Fifty-five women completed the
MBPI, and 37 women were assigned to a control group. All
participants presented an infertility diagnosis and were pursu-
ing medical treatment for this condition. Standardized mea-
sures of depression and infertility self-efficacy were collected
pre and post MBPI. A significant indirect effect was found,
showing that the MBPI intervention reduced the depressive
symptoms of women with infertility by increasing their per-
ceptions of self-efficacy. In summary, the promotion of infer-
tility self-efficacy may be considered a key component of
psychological interventions targeting depressive symptoms
in women facing infertility.
Keywords Infertility .Mindfulness-Based Program for
Infertility (MBPI) . Infertility self-efficacy . Depressive
symptoms
Introduction
Infertility is defined by the International Committee for
Monitoring Assisted Reproductive Technology (ICMART)
and the World Health Organization as the Bfailure to achieve
a pregnancy after 12 months or more of regular unprotected
sexual intercourse^ (Zegers-Hochschild et al. 2009).
Furthermore, it can also be considered as a social and emo-
tional condition described as a low-control stressor in which
the couple is challenged with the unfulfilled goal of parent-
hood (Greil 1997). Although prevalence estimates of lifetime
infertility vary, a systematic analysis of 277 health surveys
estimated that 48.5 million couples worldwide suffer from
infertility (Mascarenhas et al. 2012). More recently, Datta
et al. (2016) stated that one in eight women and one in 10
men aged 16–74 years had experienced infertility and from
these 57.3% of women and 53.2% of men had sought medical
or professional help in order to solve fertility problems.
Dealing with infertility is frequently perceived as a
physically and psychologically challenging experience. In
this context, Covington and Adamson (2015) mentioned that
feelings of defectiveness, inadequacy, inferiority, worthless-
ness, shame, and guilt are commonly experienced. Studies
addressing psychological consequences of infertility have
shown inconclusive results. Chen et al. (2004) indicated that
women pursuing infertility medical treatment exhibit a high
prevalence of psychiatric disorders, such as generalized anxi-
ety disorder (23.2%) and major depression (17.0%). In a study
conducted by Volgsten et al. (2010), 30.8% of women and
10.2% ofmen undergoing in vitro fertilization (IVF) presented
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with a psychiatric diagnosis with major depression being the
most commonmood disorder. Furthermore, in a register-based
national cohort study, Sejbaek et al. (2013) found that women
diagnosed with depression prior to assisted reproduction tech-
nology (ART) treatment started significantly fewer treatment
cycles and had a lower mean number of live births compared
to women without a psychiatric history of depression.
Contrastingly, Greil (1997) and Eugster and Vingerhoets
(1999) emphasized more similarities than differences between
people with an infertility diagnosis and comparison groups.
Moreover, in a systematic review, Verhaak et al. (2007) point-
ed to only minor differences in emotional difficulties when
comparing women starting IVF and a control group.
Despite the differences in these reported findings, people
facing infertility experience emotional distress that can vary in
terms of intensity and duration. Most of them tend to adjust
well psychologically, but some may experience depression
and anxiety symptoms with clinical significance (Moura-
Ramos et al. 2010; Verhaak et al. 2010).
It is hypothesized that one of the constructs that seems to be
related to these depressive symptoms is self-efficacy. In fact,
the association between self-efficacy and depression in people
facing infertility has been established (Faramarzi et al. 2014;
Fu et al. 2016; Galhardo et al. 2013a) being postulated that
women who perceive themselves as having confidence and
skills to deal with the diagnosis of infertility and the demands
of medical treatment would be less prone to show depressive
symptoms.
According to Bandura (1994), self-efficacy corresponds to
beliefs people have about their own abilities to accomplish
goals. When it comes to health, self-efficacy can be defined
as a psychosocial concept that encompasses a person’s capa-
bility to care for his/her own health and to overcome illness
(Gandoy-Crego et al. 2016).
In the specific area of infertility, Cousineau et al. (2006)
stated that self-efficacy comprises several self-regulation pro-
cesses (cognitive, affective, and motivational) and influences
the ability to deal with various circumstances.Moreover, these
authors highlighted that demonstrating high self-efficacy to
deal with infertility tends to be associated to more positive
emotional states, a higher persistence in pursuing medical
treatment, and a more open attitude towards other family-
building options. Additionally, mindfulness has been associ-
ated with several different forms of self-efficacy (e.g., Hou
et al. 2014; Turner et al. 2016) and greater use of mindfulness
skills has been associated with greater coping self-efficacy,
which in turn partially mediated the relationship between each
of these skills and emotion regulation difficulties (Luberto
et al. 2014).
Mindfulness-based interventions have been applied to sev-
eral health problems such as chronic pain, cancer, anxiety
disorders, and depression, and evidence regarding their effi-
cacy has been achieved (Baer 2003; Gotink et al. 2015). The
Mindfulness-Based Program for Infertility (MBPI) (Galhardo
et al. 2013b) is based on the Mindfulness-Based Program for
Stress Reduction (Kabat-Zinn 1990), the Mind Body Program
for Infertility (Domar et al. 2000), and basic principles of
Acceptance and Commitment Therapy (Hayes et al. 1999)
and was developed specifically for targeting people dealing
with fertility problems. The MBPI was intended to develop
mindfulness and acceptance skills and to promote the percep-
tion of self-efficacy to deal with the infertility diagnosis and
constrains of medical treatment. The cultivation of awareness
throughmindfulness practice might be a way of being in touch
in an open and non-judgmental way, moment by moment,
with painful inner mental states (e.g., feelings, thoughts, and
memories). In addition, attitudes of kindness, curiosity, and
willingness to be present with the unfolding experience are
promoted as well as the ability to recognize one’s experiences
as part of the larger human experience. Another key compo-
nent of the MBPI is value clarification and the promotion of
value-congruent living. Clarifying values or chosen life direc-
tions allows defining what gives one’s life a sense of meaning
or purpose and to use values as a guide for one’s actions
(Harris 2009). Furthermore, being able to recognize one’s pri-
vate events (e.g., thoughts, emotions, bodily sensations) just
as they are enables us to choose and engage in adequate ac-
tions to respond to the situations, providing a sense of self-
efficacy (Williams et al. 2007).
The MBPI encompassed 10 weekly 2-h sessions and was
delivered in a group format to five groups (55 participants) by
the first author who is a clinical psychologist with mindfulness
training and experience. Therapist and participant’s manuals
were available, and audio files with mindfulness instructions
were provided to participants in order to support mindfulness
practice between sessions. The Therapist Manual included a
detailed description of each session contents and experiential
exercises to be accomplished. Through a multimodal range of
mindfulness and acceptance exercises, participants were pro-
vided with tools to become more conscious and tolerant of
their moment to moment experiences, and learn new ways
of soothing themselves in face of emotional distress. MBPI
also addressed values clarification in order to increase the
adoption of actions consistent with one’s life values. Being
able to act in a meaningful way was expected to promote
self-efficacy. Between-session assignments (e.g., daily self-
monitoring, mindfulness and self-compassion exercises, and
gratitude exercises) were recommended to allow participants
practicing these skills as well as integrating new ways of re-
lating to their internal and external experiences. Furthermore,
the group format, the inclusion of sharing, and a
psychoeducational component addressing common psycho-
logical consequences of dealing with infertility and healthy
lifestyle (exercise, nutrition, caffeine, alcohol, nicotine, etc.)
were intended to promote a sense of common humanity (see
Galhardo et al. 2013b for further details).
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This psychological group intervention program was previ-
ously shown to be effective in reducing depressive symptoms,
internal and external shame, and entrapment and defeat, in
women with an infertility diagnosis pursuing medical treat-
ment for their fertility issues (Galhardo et al. 2013b).
Inversely, it led to a significant improvement in mindfulness
skills and to an increase in participants’ sense of self-efficacy
to deal with infertility (Galhardo et al. 2013b). Moreover, the
MBPI was shown to be feasible and well accepted by partic-
ipants (Galhardo et al. 2016). Though the efficacy study was
not a randomized controlled trial, participants were equally
interested in completing the program and they did not differ
in terms of demographic and study variables at baseline.
Although the MBPI showed promising results, the underlying
mechanisms of its effectiveness need further clarification.
Indeed, it may be hypothesized that the effect of the MBPI
in reducing psychological symptoms may not be a direct ef-
fect, but an indirect effect throughout the development of new
skills, such as perceptions of self-efficacy.
Results from the MBPI indicated that participants signifi-
cantly increased their perception of infertility self-efficacy, but
the specific role of self-efficacy as a mediator was not ex-
plored in the previously conducted study on the efficacy of
the MBPI. As such and considering that changes in the way
people with infertility perceive their ability to face this diag-
nosis and the strains of medical treatment may influence their
mental health status, the aim of the current study was to ex-
plore the mechanism by which the MBPI helps reduce depres-
sive symptoms. More specifically, based on the previous lit-
erature, it was hypothesized that the decrease of depressive
symptoms in women who attended the MBPI would be influ-
enced by the increase of their self-efficacy in dealing with
infertility issues.
Method
Participants
A total of 102 women answered a recruitment announcement
posted at the Portuguese Fertility Association (patients
association) website presenting the study aims. Inclusion
criteria were age (18 years or older) and a medical diagnosis
of infertility. Participants were all married or living with a
partner in a heterosexual relationship (as per requirements of
the Portuguese law for the access to ART at time of data
collection). The MBPI was applied to a total of 55 women
who took part in five separate groups. Control group partici-
pants (n = 37) were recruited through the same procedure, but
were invited to take part in the control group as they would not
be able to attend the weekly group sessions due to geograph-
ical constrains. The MBPI sessions were held between
May 2009 and May 2010.
Procedure
The study was approved by the Scientific Committee of the
Faculty of Psychology and Educational Sciences of the
University of Coimbra, Portugal. The national patients asso-
ciation supported participants’ recruitment. The aims of the
study, inclusion criteria, participants’ role, researchers’ obli-
gations, and procedure to participate (contact the first author
by email) were explained in the recruitment post placed on the
national patients’ association website. Women in the control
group (waitlist) were those who answered this post but did not
live in the cities where the study took place and thus could not
attend the MBPI sessions (they agreed to join the control
group and were given the opportunity to participate in future
sessions). Participants in both groups were pursuing infertility
medical treatment at the same clinics, but travel expenses to
attend the weekly MBPI sessions would add financial burden
to the ones living in other cities. Participants provided infer-
tility clinical information (there was no consulting of medical
records). All the subjects gave their written informed consent.
The study had a longitudinal design. A set of self-report mea-
sures was completed by the MBPI group at baseline and dur-
ing the first week following the lastMBPI session. Besides the
self-report instruments, participants in the MBPI group also
completed a semi-structured clinical interview adapted from
the admission interview of the Mind Body Program for
Infertility (Domar et al. 1990) prior to taking part in the
MBPI groups. This approximately 1-h-duration interview
was conducted by the first author and addresses demographic
and clinical data and allows the screening for severe psycho-
pathology. In the control group, the assessment protocol was
sent and returned by mail (stationary post envelopes were
provided). Participants enrolled in the control group complet-
ed the self-report measures at the same time points of the
MBPI group participants. No attrition bias occurred from
baseline to post-MBPI in the MBPI or the control group.
Measures
Attending to the aims of the current study, the following self-
report measures were used:
The Beck Depression Inventory (BDI—Beck et al. 1961;
Portuguese version by Vaz-Serra and Abreu 1973) is a widely
used self-report measure of depressive symptoms that encom-
passes 21 groups of statements. Subjects were asked to indi-
cate which statement best represented their experience. The
BDI is an extensively accepted instrument for assessing de-
pression in clinical samples and detecting depression in gen-
eral populations. In the current study, Cronbach’s alpha coef-
ficient for the BDI was 0.85.
The Infertility Self-Efficacy Scale (ISE; Cousineau et al.
2006), Portuguese version by Galhardo et al. (2013a), is a
16-item self-report instrument assessing the perception of
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capability to use ones’ cognitive, emotional, and behavioral
abilities for dealing with the demands of an infertility diagno-
sis and medical treatment. Subjects are asked on a 9-point
scale to indicate the degree to which they feel confident re-
garding tasks such as BMake meaning out of my infertility
experience,^ BAccept that my best efforts may not change
my/our infertility,^ and BKeep active with my usual life
routine.^ In this study, the ISECronbach alpha value was 0.95.
Data Analyses
Data were analyzed using SPSS and PROCESS macro for
SPSS developed by Hayes (2013). Firstly, we conducted an
ANOVA for repeated measures, to examine the interaction
effects between Time [within-subject factor (T1 = pre-treat-
ment and T2 = post-treatment)] and Group (between-subject
factor; 0 = control; 1 = MBPI) for self-efficacy and depressive
symptoms scores. With these analyses, differences in changes
between pre- and post-treatment scores across the two groups
were documented. Secondly, the mechanism of change in
these scores was tested.
The analytic procedure was conducted according to Hayes
and Rockwood’s (2016) recommendations. To understand the
mechanism underlying the effect of theMBPI on the reduction
of depressive symptoms scores, we conducted a mediation
analysis based upon regression analysis. In this model, the
intervention was the predictor (coded as 0 = control;
1 = MBPI), self-efficacy at T2 was the mediator variable,
and depressive symptoms at T2 was the outcome variable.
As suggested by Hayes and Rockwood (2016), self-efficacy
and depressive symptoms at T1 were included as covariates in
the model, to allow for a better prediction model, rather than
using computed variables based on the changes in these
scores. A mediation model was conducted to evaluate indirect
and direct effects using PROCESS macro in SPSS (Model 4)
with bootstrap procedures (5000 samples), as recommended
byMackinnon et al. (2004). A confidence interval of 95%was
calculated in all the analyses.
Results
Participants’ descriptive statistics are reported in Table 1. The
MPBI group and the control group were considered to be
equivalents concerning sociodemographic variables (years of
education, marital status, and years of marriage).
There was a significant difference between the groups re-
garding age (p = .049; d = 0.42). No differences were found
regarding clinical variables (infertility duration and infertility
diagnosis). Regarding group comparisons at baseline, no dif-
ferences were found in depressive symptoms t = − 0.02,
p = .845, η2 = 0.000 (MBPI group M = 11.02; SD = 7.05;
control group M = 11.35; SD = 9.27) and in infertility self-
efficacy t = 0.83, p = .411, η2 = 0.008 (MBPI group
M = 81.87; SD = 24.45; control groupM = 86.35; SD = 26.98).
Figure 1 graphically displays participants’ score changes in
self-efficacy and depression from pre-treatment (T1) to post-
treatment (T2) in the MBPI and control groups.
Scores on both measures were statistically different be-
tween the two groups, F (1,90) = 13.875, p < .001,
ηp
2 = 0.13 and F (1,90) = 8.064, p = .006, ηp
2 = 0.08, for
self-efficacy and depressive symptoms scores, respectively.
A mediation analysis was conducted to examine whether
changes in self-efficacy mediated the effect of the MBPI in-
tervention in reducing depressive symptoms (Fig. 2).
Straight lines represent the direct effects. The dotted line
represents the indirect effect from the bootstrap analysis. BC
95% CI denotes bias-corrected 95% confidence interval; in-
fertility self-efficacy and depressive symptom scores at T1
were included in the model as covariates.
The results showed that the mediation effect was signifi-
cant (estimate: 1.61, bootstrap bias-corrected 95% confidence
Table 1 Participant descriptive
characteristics and group
comparisons on demographic and
clinical variables
MBPI group (n = 55) Control group (n = 37) t (90) p Cohen’s d
M SD M SD
Age 34.87 4.20 33.14 3.94 1.20 0.049 0.42
Years of education 15.82 2.26 14.84 3.48 1.64 0.105 0.33
Years of marriage 6.62 3.57 5.70 3.25 1.25 0.215 0.27
Infertility duration 3.35 2.53 3.05 2.44 0.55 0.584 0.12
N % N % X2a p Cramer’s V
Infertility factor
Female 19 34.50 15 40.50
Male 12 21.80 14 37.80 7.07 0.072 0.22
Female and male 14 25.50 7 18.90
Unknown 10 18.20 1 2.70
a Chi-square test with Monte Carlo simulation
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interval 0.56; 3.47), that is, the MBPI increased infertility self-
efficacy, which was in turn associated with a reduction of the
depressive symptoms.
The effect of the condition (control vs. intervention) in the
self-efficacy score at T2 (path a), while controlling for self-
efficacy and depressive symptoms at T1, was 0.57
(SE = 0.08), with p < .001, which indicates that being in the
intervention group was associated with an increase in self-
efficacy after the intervention. When testing path b, that is,
the effect of self-efficacy in depressive scores while control-
ling for self-efficacy and depressive symptoms at T1, the ef-
fect was 0.13 (SE = 0.03), with p < .001, showing that self-
efficacy at T2 was negatively associated with depressive
symptoms. The test of the ab path, that is, the indirect effect
of the condition on depressive symptoms at T2, was signifi-
cant (estimate: 1.61, bootstrap bias-corrected 95% confidence
interval 0.56; 3.47). According to this result, the MBPI in-
creased infertility self-efficacy, which was in turn associated
with a reduction of depressive symptoms.
Discussion
The aim of the current study was to examine the mechanism
underlying the reduction of depressive symptoms in women
facing infertility after completing the MBPI (Galhardo et al.
2013b). More specifically, in this study we tested whether the
change in depressive symptoms could be explained by the
increase in the perception of self-efficacy regarding infertility.
Indeed, the results showed that women facing infertility who
received the MBPI intervention increased their perceptions of
self-efficacy in dealing with infertility, which in turn de-
creased their depressive symptoms.
Depressive symptoms are related to biased thoughts about
oneself, the world, and the future, and contents of worthless-
ness and self-blame are rather recurrent (Williams et al. 2007).
With mindfulness practice, participants became more con-
scious of their internal and external experience in the present
moment with an attitude of openness and curiosity (Kabat-
Zinn 1990). Therefore, painful thoughts (e.g., BI will never
be a mum,^ BWhat if this IVF treatment fails?^) and feelings
(e.g., anxiety, sadness, anger) related to the past or to the future
are recognized without trying to suppress or modify them and
this may lead to a decrease of the impact of these private
events (Williams et al. 2007). By increasing the perception
of oneself as being able to cope with painful experiences such
as infertility, these women might present a more positive emo-
tional state, persist with medical treatment, or achieve a
family-building resolution other than the one with biological
children (Cousineau et al. 2006). In fact, women showing
higher levels of self-efficacy tend to look at demanding tasks,
such as dealing with infertility, from a standpoint of challenge
rather than of threat, set significant goals, and commit to
accomplishing them (Yong 2010). Similar results were found
by Zhang and Jin (2016) showing that self-efficacy partially
mediated the relationship between social support and postpar-
tum depression. This mediation role of self-efficacy was also
found in other health conditions such as spinal cord injury,
with self-efficacy mediating the impact of chronic pain on
mood (Craig et al. 2013), and fibromyalgia, with self-
efficacy as a mediator between self-reported pain and func-
tional limitation and depression (Peñacoba et al. 2015).
Depressive symptoms at
post-treatment
Inferlity self-eﬃcacy at
post-treatment
2.40 (p = .013)
1.78, 95% CI [.83, 3.16](p = .003)
-0.13 (p < .001)-13.73 (p= .003)
Intervenon
(0 = MBPI; 1 = Control)
Fig. 2 Intervention effects of the
MBPI in reduction of depressive
symptoms in women with
infertility
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Fig. 1 Changes in self-efficacy and depressive symptoms scores from pre-treatment to post-treatment in MBPI and control groups
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Our findings demonstrated that one potential mechanism by
which the MBPI is effective in reducing depressive symptoms
in infertile patients is by increasing the patients’ confidence
levels on aspects of cognitive, emotional, and behavioral skills
related to infertility. These findings should be interpreted tak-
ing into account some limitations. This was not a randomized
control trial and was not a blind study given the nature of
practical impediments to collecting the sample and the fact that
double-blind placebo-controlled trials are not feasible for
mindfulness interventions (Davidson and Kaszniak 2015).
Participants were allocated to the MBPI condition and to the
control group based on geographical criteria; nevertheless, ex-
cept for age, no significant differences were found in demo-
graphic characteristics and the groups were equivalents at base-
line concerning the psychological variables addressed and
were being medically assisted in the same clinics, reducing
the probability of eventual effects of geographical differences.
Participants’ recruitment was conducted via the Internet, which
means that they have Internet access and may be particularly
informed and motivated to some kind of psychological inter-
vention. In addition, the findings clarify one of themechanisms
by which the MBPI exerted its effect, but other processes may
have occurred contributing to its efficacy. In fact, the overlap
across measures of self-efficacy, acceptance, and mindfulness
has been previously suggested (Turner et al. 2016) and this
may also happen in the current study. Finally, the study just
included two waves of data, assuming stationary effects be-
tween the mediator and the outcomes, which may introduce
some bias (Cole and Maxwell 2003).
Despite the limitations mentioned, the current study allows
a better understanding of the mediator effect of self-efficacy
on depressive symptoms and highlights the importance of
promoting self-efficacy. This points to the relevance of specif-
ically addressing the way women dealing with infertility per-
ceive their abilities to face this condition and the strains of
medical treatment when designing psychological intervention
programs.
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